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Interoperability of 10 Gb/s modulator driver and InP EAM 
InP-based 10 Gb/s and 40 Gb/s 
active optical component 
developer CyOptics Inc 
(Waltham MA, USA) has 
launched its InP-based 10 Gb/s 
Electro-Absorption Modulator 
(EAM), a highly compact, low- 
cost modulator, targeted at 
replacing traditional lithium 
niobate modulators in metro 
and long-reach applications. 
Transmission experiments show 
that it provides error-free 10 Gb/s 
operation on uncompensated 
spans of over 100 kin, translating 
to transmission of 500 kin and 
further in long-reach WDM app- 
lications (which include chro- 
matic dispersion compensation). 
The EAM is hermetically sealed 
in a compact 0.75" x 0.63" 
package (providing space 
InP-based 40Gb/s waveguide PIN 
detector for short- and long-reach 
In September Cy(~tic$ expand- 
ed its optical component family 
to include a 40 Gb/s photo- 
detector, complementing its
current product line of optical 
transmission modulators by 
providing a solution for both 
transmit and receive optics. 
The detector is based on a high- 
performance edge-illuminated 
waveguide PIN photodiode. 
This provides a combination of: 
• High responsivity (0.7A/W), 
which enables its use in un- 
amplified short-haul applica- 
tions, where power levels at 
the receiver can be very low. 
• High bandwidth (> 50 GHz), 
which makes it suitable for 
applications using out-of-band 
forward error correction (FEC), 
typically used in long-haul 
transmission athigher-speed 
applications (where it can 
increase the line rate of 40 
Gb/s transmission to > 43 Gb/s. 
• High overload tolerance 
(7 dBm), critical for long-haul 
since the optical amplifiers can 
cause high power levels and 
spikes at the receiver. 
The combination make it suit- 
able for the full range of 40 Gb/s 
applications, including short- 
reach, metro, and long-haul 
transmission, says detector 
product line manager I ene Lain. 
The detector's structure is 
similar to CyOptics electro- 
absorption modulators, provid- 
ing consistent design and man- 
ufacturing efficiencies. 
Waveguide PIN detectors offer 
two advantages over conven- 
tional surface-illuminated detec- 
tors used in 10 Gb/s systems. 
At 40 Gb/s, the bandwidth 
requirements quadruple while 
the need to maintain the effi- 
ciency of the detector is critical. 
The waveguide structure allows 
for both high bandwidth and 
responsivity without the inher- 
ent trade~ff of a conventional 
detector.The waveguide pro- 
vides a longer absorptive length 
in which to capture light, thus 
high responsivity while also 
allowing a thin active area that 
increases the bandwidth of the 
detector.When the detector is 
reverse-biased, it generates pho- 
tocurrent proportional to the 
input optical power converting 
optical to electrical signals.The 
detector works in tandem with 
the EAM to create an optical 
transmission link. 
Unlike lithium niobate, InP 
enables cost-effective, high-vol- 
ume manufacturing. In addition, 
its high refractive index enables 
much smaller devices, and 
allows integration of multiple 
functions on one chip. Its use 
in high-speed modulation paves 
the way to highly integrated, 
compact devices for optical 
transmission. 
savings over alternative solu- 
tions). The low drive voltage 
requirements allow the use of a 
wide selection of drivers with 
prices of US$130-400 (in con- 
trast to US$1,000 for lithium 
niobate modulator drivers. (The 
lOGb/s EAM itself is US$1,5OO.) 
EAMs modulate light through InP 
being an electro-optic material, 
enabling electro-absorption 
(through the Franz-Keldysh 
effecO.The device (under 1 mm 
in length) is coupled to a high- 
speed electronic drive signal and 
an optical fibre.When egative 
voltage is applied, the device 
becomes opaque and light is 
blocked.At zero voltage, the 
device is transparent and light 
passes through it. 
InP's use in high-speed moduLa- 
tion paves the way to highly 
integrated, compact devices for 
optical transmission. 
* At October's Elmq~ean 
Conference on Optical 
Communications ( E(:OC) in 
Amsterdam,The Netherlands 
CyOptics demonstrated inter- 
operability of its lO Gb/s EAM 
(3Vpp drive voltage) with the 
single-chip VSC7991 10 Gb/s 
EAM driver of Vitesse Semicon- 
ductor Corp (Camarillo, CA, 
USA), which has sufficient 
bandwidth for Forward Error 
Correction. "It's a solution that 
is significantly superior to lithi- 
um niobate alternatives in
terms of size, price, and ease of 
system design," says CyOptics. 
CyOptics' EAM also performs 
seamlessly with Vitesse's lOGb/s 
SONET/SDH multiplexer ICs. 
For design flexibility, the 
VSC7991 is available in die 
form (with known good die 
tested at speed) or a low-cost 
32-pin 5mm CQFXP package. 
RF Atom Sources 
fo r  Oxides, Nitrides... 
• GalnNAs • GaN • ZnO 
• New high-uniformity beam for 12" platens 
• Zero ion current 
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